ABSTRACT

27
Directed axonal growth depends on proper coordination of the actin and microtubule (Fig. 1E) . Most 131 notably, we detected frequent DAAM accumulation on axonal MT ends (36±14 %) (Fig. 1F) .
132
These observations were further verified with a second, independently created DAAM 133 antibody (Fig. S3 G) , leading to very similar results (Fig. S1 E-H were changed to alanines was not able to bind to taxol-stabilized MTs.
152
In addition to direct MT binding, several formins were shown to associate with MTs 153 through +TIP binding. Consistent with its MT plus end localization (Fig. 1F) Fig. 2A-B'   174 and F). Moreover, we also studied MT morphology ( Fig. 2E and G (Fig. 2G) . Thus, the loss-and gain-of-function studies both indicate a role in the regulation of (Fig. 3C) (Fig. 4B, B' ). Given that EB1 decorates only the polymerizing end of MTs, it suggests that 233 these MTs underwent retrograde translocation which is a commonly observed phenomenon in 234 the growth cone periphery (Schaefer et al., 2008) . It is thought that MTs tend to couple to the of MTs in the filopodia (Fig. 4C, C' ). The frequency of these events was significantly lower 242 as compared to control cells (p=0.02) (Fig. 4D-F' ). Therefore, we conclude that, at least in the 243 pioneer MTs, the lack of DAAM reduces the retrograde translocation rate of MTs which is 244 consistent with the increased MT growth velocity. focused our studies on the peripheral growth cone.
267
We reasoned that the changes in MT dynamics upon loss of DAAM might result from we could calculate the plus end dynamics of the actin filaments during filopodia extension 290 and retraction (Fig. 5A, H) . We found that during filopodia extension the plus end growth of 291 actin filaments exceeds the retrograde flow, and this rate is 20% faster (not significant) in
neurons as compared to wild type (Fig. 5I) . In most filopodia the plus end of the 293 actin filament appears to be stalled during retraction both in wild type and DAAM mat/zyg 294 neurons (Fig. 5J) , therefore the retraction completely depends on the retrograde flow.
295
In summary, we revealed that although the actin depolymerizing drug, latrunculin A, conditions. Firstly, an MT co-sedimentation assay was used to measure the effect of cold 311 treatment on preassembled MTs in the presence or absence of purified GST::FH1FH2 protein.
312
In accordance with our expectation, the presence of FH1FH2 was able to protect MTs against 313 cold-induced depolymerization indicated by the elevated tubulin level in the pellet (Fig. 6D , MT crosslinking yet neither is sufficient alone.
340
To further test the F-actin/MT coordinating ability of DAAM, TIRFM experiments 341 were carried out with fluorescently labeled (Alexa568NHS) F-actin and MTs (labeled with 342 HIlyte488) (Fig. 7D-F''' ). For quantification the F-actin area co-localized with MTs, as well 343 as the MT area co-localized with F-actin were derived (Elie et al., 2015) (Fig. 7G, H) . In 344 control samples lacking DAAM, ~ 13 % of F-actin and MTs appeared co-aligned (n = 19)
345
( Fig. 7D-D''') , and the presence of GST::FH1-FH2 did not change this ratio (n = 18) ( (Fig. 8 E-G) . We think that this step is controlled by the navigation cues which also Table 1 .
466
The novel DAAM antibody (Rb#4938) was generated in rabbit after immunization 467 with purified FH1FH2 produced in bacteria. The sera were collected, and the IgG fraction was 468 purified on ProteinG agarose beads. Specificity of the antibody was confirmed by Western 469 blot analysis (Fig S3 G) . 
478
Cultured neurons were fixed at 6 HIV, stained as described in Matusek et al., 2008 .
479
The following primary antibodies were used: mouse anti-α-tubulin (1:1000), rabbit anti- 
Protein expression and purification
497
Drosophila DAAM constructs were expressed and purified as GST-tagged proteins as 
GST pull-down assay
516
GST and GST-tagged DAAM fragments were expressed and purified from a small volume 517 culture (2 mL) as described above. The proteins were not eluted from glutathione beads,
518
instead the beads were incubated with pre-assembled MTs (0.5 µM) for 30 min in MBB.
519
Beads were washed in MBB then the proteins were eluted and analyzed by SDS-PAGE and
520
Western blot.
522
MT stability assay
523
The cold-induced depolymerization assay was carried out as described (Bartolini et al., 2008).
524
Tubulin was polymerized in the presence of 4 µM GST or GST::FH1FH2 proteins. After 525 polymerization matching aliquots of samples were centrifuged as described for MT co-526 sedimentation. The remaining samples were incubated on ice, then centrifuged at 4 °C.
527
Proteins in the supernatants and pellets were resolved by Coomassie-stained SDS-PAGE and 528 the gels were quantified by using densitometry (ImageJ). 
Microscopy and image analysis 545
Confocal images were captured either on a Zeiss LSM880 or on an Olympus FV1000 LSM.
546
Images were restored using the Huygens Professional software (Scientific Volume Imaging).
547
To visualize the F-actin and MT structures induced by DAAM, phalloidin-stabilized F-actin (Retiga 3000). Images were processed using ImageJ software.
558
MT dynamics were analyzed from EB1::GFP time lapse recordings, using TrackMate 559 (v3.3.0). To allow particle detection and faithful tracking the spatial and temporal resolution 560 of the live recordings were set to 100 nm/voxel and 0.9 sec/frame, respectively. Filopodial 561 actin dynamics measurements were performed on 7-9 HIV neurons expressing Actin5C::GFP. 
